Summary. The changes associated with puberty were studied in t hi rt y\ x=req-\ one red deer stags between 3 months and 3 years old. The majority of deer were born in June.
INTRODUCTION
Puberty in the male may be defined as the period when the accessory organs (Donovan & van der Werff ten Bosch, 1965) and the animal first becomes fertile. A seasonal breeder like the red deer stag, which lapses into a state of complete reproductive quiescence each year, might therefore be said to have an annual puberty (Lincoln, 1971) . The purpose of this investigation was to see if the initial puberty of the young stag differed from the seasonal puberty of the adult.
MATERIALS AND METHODS

Animals
The stags were shot by Nature Conservancy stalkers from a free-ranging population of red deer on the Isle of Rhum National Nature Reserve off the west coast of Scotland (long. 6.20°W , lat. 57.0°N ). By culling two or three juvenile animals at approximately monthly intervals throughout a year, a series of thirtyone stags varying in age from 3 months to nearly 3 years was obtained. In addition, over the same period the body weights were recorded of fifty-four adult stags shot for another study (Lincoln, 1971) and these data were used to calculate a body growth curve.
The age of the stags was estimated on the basis of tooth eruption and wear (Lowe, 1967) . It was virtually impossible to sex calves under 1 year old by their appearance at a distance so it was necessary to shoot marked animals whose sex was known. In order to simplify the presentation of results, it was assumed that all the stags in the juvenile series shared a common month of birth in June. All seven animals of known age were born during this month, which is the peak calving season on Rhum.
Collection of specimens
The neck girth of each stag was measured, and then the rumen, reticulum, omasum, abomasum, and large and small intestines were removed and weighed separately from the carcass. The reproductive tract was taken within 5 hr of death and, after dissection, the individual glands were measured and weighed (Lincoln, 1971 (Lincoln et al., 1970) .
Changes in the testis during the first 3 years of life At 3 months of age, in September, the testes of the calf were small (combined weight 3-2 g), with solid seminiferous tubules consisting of a peripheral layer of supporting cells and occasional spermatogonia (PI. 1, Fig. 1 ). During the following 7 months, there was only a slight increase in testicular weight and seminiferous tubule diameter (Text- fig. 2 ), but a more obvious increase in the number of spermatogonia (PI. 1, Fig. 2 ).
Testosterone was first detected in the testes of a 9-month-old calf in March, and the levels found in other deer over the ensuing months tended to show a progressive increase (Text- fig. 3 ). In May, at 11 months of age, the first primary spermatocytes were seen in a few of the tubules (PI. 1, Fig. 3 (Davies & Mann, 1947; Skinner, 1967) , the stallion (Skinner & Bowen, 1968) , the bull (Mann, Davies & Humphrey, 1949) and the ram (Skinner, Booth, Rowson & Karg, 1968) . Skinner (1967) concluded from his study of the rabbit that it was more accurate to relate the onset of puberty to the beginning of androgenesis than to spermatogenesis. If puberty in the stag were defined as a period rather than a point in time, puberty would be the time between the onset of androgenesis and the first appearance of spermatozoa in the testis, i.e. at 9 to 15 months of age.
Asdell (1946) drew a distinction between puberty and sexual maturity, the latter being the time when the animal assumes an effective rôle in the reproduc¬ tion of the population. The separation between these two events is particularly striking in the red deer; at rutting time, each mature stag will try to collect together a harem of hinds and defend them against all rivals (Fraser Darling, 1937) and only those with the physical prowess to defeat their competitors will take an active part in the matings. Thus, on Rhum, the stag is fertile at 1 \ years but not behaviourally mature until almost fully grown and at least 7 years old.
In a previous study, the seasonal reproductive changes in the adult red deer s tag were described (Lincoln, 1971 (Lincoln, 1971) and in the present study for the 2-year-olds. In Puberty represents the first of the seasonal cycles of testicular activity in the life of the stag and, as in the subsequent cycles, development reaches a peak in the autumn. The photoperiodic control which limits the time of puberty appears to be basically similar to that which governs the seasonal cycle of the adult stag (Lincoln, Youngson & Short, 1970) . However, the young animals are able to commence testicular activity as early as March under conditions of increasing day-length, 3 months in advance of the older stags. Goss (1969) 
